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(57) Abstract: 

PROBLEM TO BE SOLVED: To support simple work and 
a work with many reference items and to generate only 
practically sufficient test items for a set type being 
one of the factors of the increase of test items in a 
test items generation supporting device for supporting a 
test work based on object directional design. 

SOLUTION: This device is provided with an equivalence 
class holding part for inputting and holding the 
equivalence class for every object, an input parameter 
equivalence class generating part for reading an object 
directional CASE tool based on UML semantics and the 
information of the equivalence class from the 
equivalence class holding part, and for reading the 
signature of one method, and for generating the 
equivalence class of the input parameter of a method to 
be tested, and a test item generating part for 
generating a test item from the equivalence class. Then, 
all the equivalence classes of the input parameters of 
methods to be tested including inheritance relations are 
described, and test items are generated based thereon. 
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[IS^m ] *:?^x£ hIifSjiSftlcSoXf x htt 
^<7);£}l£fT5/rto0>f x hJlg£j£X!lgmic;fcix 

T. is-^^^O K»::*a>0tt*^x£A*«l*-rSH 

fit^xfiafspfc. uMLtT^f^^xfwt^ 

vx^ hfilSjCAS E^— JUfcTOEHtt^xaftffl** 

KcDArt/^-* — *<7>Hm^X£±j£-f £A*J/^* 

*9X±J*»tt. «*M«*«;f xh»*fl>* v-y K 

aSSttfcAA/^^— i *MM$^XI=*-5lvCfX hH 
1 d <h £<$@±:-r<5f x hHg£j£5ilg 

Mo 

[MM 2] H*SH:tet^, »EA*/^^-* 
vx? h h£MttHflfcf= 

[MM 3] a*S2f:felxt, l»EA*/<7>-* 
VvKoH#«tctttlShfct If V — va>? 
AA/<^* — £(cta7L£c:i:£4#«<fc-r&f X hJS§± 

[MM 4] »*«1l:feUT, UMLt7>f>f7 
^X*iO)t^VX^ hfiifS] CASE — h 

Jttittotl^^V^ Krt<^ 2/—-*- >X S $ «t 
ML. «***i/=*>— y>XHrratt4*^x^ KA^ 

h£&tiiLT. ^y*;KtfWt5*:«ft*^i 

**rt«tt»H«*^x±*»*»H\ ffiErt«tt»H 

■/^^-*(DHtt^^^i:B«fl)«a-ca***t. USE 
fx h^g^a^^liWIB^cDIslfil^^X^^T 1 ^ 
h*B*a*L. A*/^7^-^0)fXh5ltrt9tt 

[MMOttMftKVI] 
[000 1] 

[f§^(7)JIir £&«#!?] *9tm**7*Jx* h»AS 

fift^f x h«s±jftxattMf=iii-ft. 

[0 0 0 2] y7h^i7A<«^&»»T-«h*l, MO 



[O 0 0 3] 

[«E*a>tt«] «*. -r-Jvt—i'BW? holHf 

X H*«Mtt»lUt-3l*-Cf X hffi3#*<Sf|-LTl* 
fee fx hcoattf*Ba*aaBlc3S:o-CA^fr^tt*fc 
to. if5LTt J rXhft*±«iri»]6<mt6*t«:L^ 

a «M*<i&*ftfcto. SmSLmteM 

[0 0 0 4] CCDfcto. «»5FS(D#*<f X h<DStf$ 

tt&*ifti*»tt*<£fci:«. 

[0005] ifi*. t^vx^ hSlR)»H*<as«Lfc 

hmMB&Hfi&mkim. fit. t^n 

Tft<. ^f ;U(£>^E*£l::oi^TUML (Unified Mode 
ling Language) t L TOM G (Object Management Grou 
p)lCfcL*T«Mt**tfc. 
[0 0 0 6]t?5i*Hlfili:6lt5, t^vi^F 

S»ot?i?x^ h*«tortt*fl:Lfc*a>£*^xfc 

aMi. $/XfAi:ioTa*»-Cft^tt« (Mtt) 

*;|ll=ttL. X— /<— *fc*fcl*. gS0^7X 
<7>*-eHC14H (»*5/XfAI=i ot«*ft4ttIA< 
HO Sftofc^X^^Wzttfcftrr*::*:*^ 
5c X-A-atibLf^7XjX-/^7X ( i:^ 
l\ ^(byttitZ'ot-'? 7X^3?^ <h 5 o X— 

^xi=i*. «Hko^7xa>«antti£K£%«L. 
»^^xicr**ii<k-c*<i:^ofcB*a)tt»*fit*M 

[0007] :<D*5ftt?yx^ h^lfiUCcfe^T^U 

y~v3>y7hjTXht^i^. fx h»ftfl)>y 

*y Kt£M-0ft<. HilLfc^vx^ h*>X— /<— 

x £#rt l ft ittu* ft t> ft Mic*g$tf- ft o r 

[OO 0 8] f:fc. fXhfta0-OtLTI^a»ll(D 
5l»^LTint«a) r i j <tstring (X 
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Sat Tsj $ttfflt4ta)tL, int(Di*<i 
<0, O^i^lOO, 1 0 0> i <0&$zft<D J Ztl : etl 

y. i *<#S]£;K£C££30(Di§£l::^{i 

*. z(D«-ei*. 5I»*lt i t£ifvta< stfcy. s 
a>«tLriy»*«o>a« <ca>0rci*3aB> 

ffl^trt* (C<D«TM4 3 x 2 = 6lB) ofti-efxh 
JSiSf^fS-t^p Lfr L. ^'J^r-v a >^I4 

[0 0 0 9] 

[*W^»ftL*3A:-r*««] xX KKtfftlltfcl*. 
-So tttfc*. «*(DUMLt7>f-f7^X (Semant 

ics)*ffli (uMLfcj:y*aea>s«. fiSRjwas^ti 

£:4»0>fe4W) CDC AS E (Computer Aided Software 
Engineering)^— JI/£Jfllvc i£ <D J: 5 £5 1 

Igfe^oTfMJc^ftSxX haitt7^'J V3><D 

USA***. ffS5Xtficy*Tl*&l*5nM«tfco 
[ooio] Sttg^x hUiHTii4. itov-xu- K 

& t ^ ? nfl*<& o fc. 

[0 0 1 1] *«SHttHIBa)*l=ffii6LfcK«-K*i^ 

SLfifcSSgM c ««-r « c t & s w t -$ Z> o 

[0 0 1 2] 

T*fc£ 0 B*. H4fXH:i«4HII9 7X$ft»t 
^{fi^Xg&SB. 2I4^X hlcfcatt^^ V? K 
^(DBII^7Xa)A*/<7^-*S4«t6A*/<7^ 
-*HI^7X±a». 3f4Art/<^*— *Hffi*^X 
2 *>rtffttnntt? v x£j£S& e\z£ otS« * 



5ttfX hJlgififc^-C^jSLfcxX MI 
4. 6ttBi97X*jWi fr6©(«ltii:fX h» 

£^x<D£j$SP. 7(4«Jffliffi. 8(4»*i:£4> v> K 

^V'r-r 'V^XiidiOO-CAS E (Object Oriente 
d-Computer Aided Software Enviroment : j~~?i}iL9 h 

»«v7h»>i7$M«) a>. 9\tmmm<^<DB. 

*§^(D A 73 £fr 5 A til;*) SET* fc 4 e 
[0 0 1 3] B2(4|5]fi|^7X«^SPT*«:^-r4^-^ 

rai:«ia^«i<tta>«H*^LTfey. t^i^x^ h*> 

S£m?1i-£t(DT*fc*U4 TjEj x^-£3l£ 
**7**a>i4*y*flif«:i\, c*i&a>*yi4. tt(Dffc 

•■c^xhaasaa-rx^t-rsfticwffl-r*. B2 

CD 10-1. 10-2. — 1 0-n<D?3^l4^*l -64x^7 
7X«1, 9?X«2. . ^7X€NS$L, £^X 

« 1 (10-1) (DJ§^, Bfil^ ^x 1 - 1 (4 riEj t? 
fc&EK, »7X 1-2(4 r^j (X7-) -cfc£ 

effll^^HS-r^^^X^Tfey . 1 O-mCD^^XJgs 

t x ) j r-fctui r^j (x^— ) T?*y. ftSA<ot?fc 
4x14 riEj . «**<**«-cfc*itf riEj 

[0 0 14] H«*^X(4Bil$^X«»T— ^JU (B 
^*B&) ^b^7X«^-l:LT, fX h 15t+# (Ccfc 
yftJft£ti«. T?*)*t—\ >3>SI=»tt*»#tfc* 
S*WftS<DBfil^ i 7X(4<S:<DT^y^r— ya>i: 
4,^ilLTfiEffl-C?^4o C4^t)<DB^l^^X^ffil^T7 1 
X hJia^f^lSt^o t*oT, CCt+»^®^7X 

[0 0 15] Hlfl)ftfflSttWt4i:, I^fil^^XS^ 

»i icx— ^iwna-e. S2fz^t* cfc^^f^fit^^xcD 

x-*t»ttLfc««-C. A*/<5>->HI*7X4 
fiJtSP 2 (Dlftt^lZ J: y U M L -tr T >x X>g#l<D C A 

S E*V— ;b8a>^^XB^&»&*L*««S»ieTrX h 

x {x*LfeM9 7xof-^ $n y ffi it f^fli^ ^ 

X(DfiS^^TY;u3ie4&Sft-r^ 0 CCDI^fll^ 7 x« 
^r-f;U3(DF^^I4Aai73aJ9lca^t±173$tt. a3^$ 

£j£flS 4 14 C <D =y X CD«S^ 7 7 -f ;u 3 (e^ij^ $ tl 
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L. i^X \-mM(Dm3Z7T<< )l,5\z&ti-fZ> 0 
[0 0 1 6] --ft. Wffl«»HJ|^^X±*»6 3&<E» 

^LTtefft-f6 0 CCDPffi>7^XCD*$5£:7 7-OU3f::te 

*fl£*i*=rtatfcSP^^xcD^— £1*. fxh^ii 

jssj 4 ic cfc o r toutkmo ntt *? ^ x t Jita a <^ * 

*i. ^X Y*mB<Dm&Z?7'()l'Slzftt&£*i&o ^X h 

[0 0 17] «MP»7I*t-X h<D^#li:Lr^^X^m 
^LfcB^frJiS^ftfcz^^XCD/^'J y«/ K (Pu 

tt*V*K> *:lfett<. ffi5££;ft*:^XcDX-/^- 

^*^t;) JUML-t7>f>f7^XM0OO-CA 
S E*;/-;U8fcCD^XB^£>EtaiL. ^-CD^XCD/* 

[00 18] 

[«^co*!ga)^si] ±eh i rc^-r*jBwa>«s«ja 
i-^^±S*#SPr*. cpu. y^ey^tr^ny^A 

-f^^w »a>«^« fcit s&isi ^ 5 ^ p 

[OO 1 9] B3[*A*/^*-2Pte^X£j&Sf5 
(Si 0)2) CDJ&^P — -efc£ 0 CCD*a3lT?l£*i££ 
ft*:* V*y K(DA*/^>- Z^ftlzMmT&it-Jis 
jlO hCDPfit^X£, Pifi^XffiJ#a$£UML-fe-7 
>^r-< 7 ^ XiJlO) O O - C A S E Lfc 

[0 0 2 0] t^X h*±rt*"*»*fcft*»je£*tfc* 

NETFT?fc***fl9IL (HS3) . XSlT<D*«ayv^ 
KM© i #§<D3I& (C(D05-C(iA<t-r^) £I&#L 
(PS 5) . ttl^T. Htt^XlMM-^x* h (C 
(D^Trli E<t-r^>) £f£j£L (PS 6) , ECD<53l£fc€ 
*-hEA<Dffi5l»*iHCt,a>J=»fi-r* (PS 7) 0 



Hfit^XffcfifcfllS^fT? (H 3 CD S 8 ) o CCD 
[002 1 ] Z(D'&, ±U%imLtzA<0m<*7i>JL<? 

h-efc£jM3j»jL (ps 9) . ^-^x^h-e^i^tt 

2t*S1 TMMtU *:?5?x* ha>»ft(4^-^i/x 

* n=»-r*pfit^5xa»«i3a*fT5 (is i o> . 

MS (IBM) Tf»i3MBIU »*tttl^S1 3-s^ 

*tu *^G>a^tt«^iz«-r-5pfii^7xcD*s«is 

£*t5 (PS 1 2) 0 CCDJfe^[::*«-£PfiI^5XCD& 

#^scD»^B(i^rc^-rs7^ffii^TiaBj-r^o ati* 

T\ iHlLt (B 3 CDS 1 3) , _hi5S 3(doT 

*Hfit^^X0>Hi*as$fT9 (PS 4) 0 
[0 0 2 2] 04f±Pflt^^XftJa«lS (B3CDS8T* 

^t£;K, acdU£, Pfil^^x^— :?;u£jBi^*& 

a) <D?P — T?fc£ 0 ^*D(CECDS« (Pffi^XCDgi 
*) $ACD1!£ (B3CDS 6"e»#) (B4 
<DS1) 0 ;*|ZX— /<— ^7XK||«II (ACD^!£) £ 
fT? (B 4 CD S 2 ) o (g! 
*A) cDl¥*fflf£B5fzjF£;h,, CCD«i31fd:-£<Dgj££fc 
•otz* hCDPfit^^XtfJj^pJsglc-r^^ttCD 

s&a-efcy. ^cDx-z^^^xficcriaBj-r^^, 

00-CASE7- ;U (B1CD8) ^bA0X-/^-{? 
^XS£®?§L (B5CDS2 0) , S (X— A— ^ 

x) *««iL^*7-r*3b<. *««£(*HHi9 7;*ftftft 

(S1CD1) *>t><7^XSCDPfii^X£ltf#LTECD 
Pfil^^XfZii^L (H5CDS2 2) , X— /<— 

mm&m (s> tiifr-r* (PS2 3) . ccdx-/^- 
^^x^ft^ai (s) (Dptmam s rc*-r. 
[00233 i4i:iy, x— ^^xsji»jttisrc« 
t^rpfis^^xffi^aj (iioi) j&*&5iftAa>fi«s 
+HcLr^7XSK§i (S4CDS3) . mi^r 

Pfil^5Xffi^aJ^P>AC7>M«*^r— ICLT. Pfil^^ 

x^is^l. -ett^^r ECDHtt^xicitflrrs (P 

S4) o g|L>r, E^i^7Xf- ^JUlCaUOL (B 

4 CDS 5 ) . H«^^xo>ftrit«ia*«7-r«o 

[0 0 2 4] B8l*ratt^^XT— ^;kd«3S*^. 

±EB4<D«asizj:y^s4x/=pfii^^xT— ^uf* 
■?*t(Dlf tt r i> s o 

[0 0 2 5] B6(i^-^vx<7 hU>^-r^Pfi|^^Xli 
(B 3 CD S 1 OCD&JI) CD^P— T-&Z> 0 Wl&)\Z 
OO-CASE *V — jUA N t> . 2^XACDgftCD{@&M£ 
I^^L (B6CDS1) . S14cD®^^^^- j £ 1 frlfcS 
L (PS 2) . j A<Mia~F^43J»JL (PS 3) . M1UT 
-e#l^|s|7L, MiaT-efe-gxh j #§CDJltt^^L 
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(PS 4) , Pffl^XWSbr^x* HE 1 SftJfrT 
* (HS5) o *Sl^T, E 1 <7>Z7>f — ;UK££ LTACD 

0)I«^aSL (i6(DS6) , «L^Hi*7X»« 
t^vi^7 h E 1 (D^7XM^I (Ai«) 
l> (PS 7, J:tfi^4#ra) , j£+lL(HS8>. 
S 30>*a3SlcM£ o 

[0 0 2 6] H7ltft« (EM) f-WriHfll^^XK 
2 0)*a5i) -eft*. SfcJlC 

00-CASE7-;^b, 97XAa)£%4:«:«t,0) 

x^hEUffiitL (PS2) . E JlK45fc 

L (PS 3) , E1JM^77Xf-^l/ (S8#SB) 

iciiin-r* (ps 4) 0 

[0027] H3lC^-TA*/^>— 2PfiI^X£j£ 
(C»U A^^7>-^^V^KT*S> 

[0 0 2 8] E9lCfcl\T. ftt0l:OO-CASE7- 
^65l«A©^5Xi:»ttB«lcft«^^XRN** 
*#L (E9C0S1) , i 0)«t£ 1 icEffiL (PS2) . 

iA<NJ5lT*^J»]L (PS 3) , NVLTVtjil^tmTTr 
NJaTOif^li, 00-CASE7-Wb?l» 

A®*^x**i&E«icfc-B*^xa) i #ga>*H9c<h 

*0)Hil*R*»»^r4 (PS 4) o Cft^ffll^TPfii 
^7Xtlffit^yx^ hE 1 £fEj$L (PS 5) . E1 
C7>37-< — ;i/K*SR, E1(Dl«$Ci:L (PS6) , 
Htt^^Xffrt«i31 (El. C) £fr5 (PS 7) o - 

a)Htt* ^xflnaasiiJiKB 4 fc^^ttr L^^ffi y t? 
fc£ 0 e i $^7Xf- ^uriittiL (P 

S8) , CCD&CDS 9~S 1 3<D#l3I{i±fBE3CDS 9 

-s 1 3<tpi:-cfey. iftBj^^te-r^o c<DS9(D«a 
aic^y. mtbMm~ibZ>ib<D*7V3L<? htx*/<^ 
leaner. *y+»ftf^ni*t*t4ct 
T-xHMf#a>ftfflt«i«-r*^tA<-e*« D 
[0029] ;*icm 1 o I* Pfil* 9 x£jSgp<7)J£ffl0fl 2 
o«ll7P--eft5, iiS3ic^-TA^i 

?Hfli^^x±fiK»a)aaicj3t^T. mmmm 

£\ -^(D^rfilA^tfy— va > (navigation) drltS 
CCDS 1 O(DJ£ffl0)]2<7)^S(£^<Dnavigation 

lc m X £ £ 5 \z L fc t <D -V fc £ o 
[0030] StOlC. 00-CASE7H^b?IS[A 

a)2^x*j»»M«ic&4*^x»N£imL (hio 

OS1), i <&fil£i icfg^L (PS 2) , i*<NJ*lT 



frWHL (PS 3) . NttT a Cttl*&ltT'r6fi< > Nia 
T(7)a-&l*. OO-C AS E^ — JUfr&SlftAO^X 

fc*ttHflSic*«^^xa>*«c ( ^(7)BI3*RS^BI 
2<7>pS]£ (NaviT-gf) (PS 4) 0 ftlcNa 

vi#3ISA(DMT*fc£^Xfr£>, ^(DHil^^XC^ 
♦flWElcRfi*ftTl**JMflJWL (PS 5) . ISS* 
*LTl*ftl*i:S 1 4|c*£frLT i £+ 1 -r-5#UI£fT 
l\ t£S£ftTl^£^eal£E 1 <7)'7>r----/l' K£3:R. E 
ICDM^^C^L (PS 6) . M^7XMiftl (E 
1. O £*t5 (PS 7) o C<DHtt$^Xfln4fflE(* 

-tEB4lc*4tiTt^*iiy -efc*. *i*-c. E 1 £P 

I^7Xf- ^;HCillgJL (PS 8) . S<S9-S1 
3<DtoSfi±fBE3<DS 9~S 1 3 fcBCtfcU . 

4*-r*c:t3&<a<<c*fc«>. fx hi£ff#<7)JU§£*l 

[0 O 3 1 ] Si 1 liPfil^^X^tti^l^SCD^P— t? 

[0 0 3 2] C<7)*&JII*. -hfggll lC;^-f Pfit<7^X<D 
^*^T-f ^3lC^LTHfT$tlT. -r-f X^U-<±(C 
aS^a^*+t* 0 SfcJlC K*x* > h«£aJ2>L (i1 

i<dsi) . fx hna^^/s-r^^> k*^* 
(ps 2) . Mfc^^aa^-r^ (ps 3) „ mi^ 

X. ^CD*«i. ^<7)5lJ«^ai>3L (El 10)8 4) . f 
-^;K7)^^N$l5l#L (PS 5) . Pfl»*^XU*fr 
<DR££fK* (PS 6) , ^Sfc<7) i £ 1 icfS^L (PS 
7) . i tfN&TTb^JSlJL-C (PS 8) . WT-eftl^t 
atD^m^^-riE-^^m^LT^TL (PS9) . i 
NiaTO)*!^!*, Pil^X^-^KT) i #g(JDM*£ 
E<tLTR£L (PS 10) . C<7)E(D<ESI8fc£. 4 
-;uK€, E**tt*-t* (PS 1 1) o 3KICPI«*5 

xo){iaM£is^L ten iosi2) , j £ 1 IC 

IS^L (PS 1 3) . j *<MlilT^JSiJLT (PS 1 
4) . JMT(7)ig^l±Pfil^^Xf-^;U i Sa<7)Pfil^ 
^X(7) j SgCDPfil^^XC^Btfi-f £ (PS 15) o 
Sct^TCCDiE/Mt C(0^SM£Hl^3 L (PS 1 6, SI 
7) . 3tfr£ LT (PS 1 8) , j 1 L (PS 1 
9) , ±ISS 1 4[cMoTPC*QJI£lfeiyi£-f o S 1 4 
iCfcl^T. j /j<MiaTT*^l^^li. iJ+1Lt (S 

1 ^ cds 20) , ssicMy. JsiT0)«ia*MiyB'r o 

[0 0 3 3] E 1 2(*PfiK7 7XtDtil^*i^(7)0ll$-^ 
L. i1 3f*M^7X0)^7Xii:^7Xf-^ 

[0034] m i 2(oas*«^i*±ts0i icoth*«&^ 
(D^p-ic^y tb^^n^o c^iix*/^/— *Pffi 
^7xi(D«t'fcy, rtSPttsiopfii^^x^tii^'r^ 

ii^l*. r^gp«g|^fi|^^xaj H11 2(7>A 

±|/^>-^Pfi|^7XSIi. E 1 3 (DA. 0«at£^ 
O r u d e f J <t^5^7X0t^VX^ h<t. S t r 
i ng (A*^J) S(D*?yx* h£?lttlCj#oy V*/ 



(6) 
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Kclass A : method A (udef obj. String strl) <Dfs]fl 
IftOt^yi^ h<D§?££* T u d e f J . -t(D5l»* 

r Q b j j -cfcy, ;^o)t^vx^ hog!£a< rs t 

r i n gj . -E-(7)3lgfc£*>< T s t r 1 j T?fe^ 0 Ctf)l 
[0035] i1 3(DA. KsF-r «fc5fcM«£l#0*^ 

xifzoi^r. H3(DB. ic^-Tf^fii^^XT 1 — 

*«ttrt*tt«o H 3 OA. fi^X Tobjectj CD^^ 

^7x<tir. rudefj ^g**tfcfcy. r U d 

efj (D^7X(Dltt^ rjntj (ftflc) "e^-f— ;UK45 
Tattrl j t*fc|,Ci:SIt 0 MM. Tudefj <tl*5 
^Xli, 0~N<7>{I£,h£Z,t7!)<-C££ rintj t 

x£j£S (11(02) *i-5, 
[0 0 3 6] B1 2|c(*5feHB(DMfr&{E3l»*. 

[0 0 3 7] SI 4I*T"X hSa±^6gP<D«!lS7P— t? 
&£ 0 CCD&JIte. ±BB1 O^X h*B±fifc»4|cj3 
t^rHfT*tt*o IftCf-^'JX h (TLT'St) 
^<DHtt£^X<Dtt^&3Ml!i3i£fr5 (1140S 

i) o -©«aatt±iEH3-Hi'o(Ccfcy±***ifcH 

tt^xicoi^rfrJMt. ^OiMfflli, »3M-5B1 

h£(7)fcii*j£m^ (I14G)S2) . f-^l/'J7h0 

S3) . *lv|?, f-^UT0^-K^t^V^K* 
tLX&XL (11 4<7)S4) . ^fr^ai^L (RS 

5) , i^8;^iii*Lt, ^— z?ji,Ttoo>mm<7^* 

(f^S 6) o 

[0 0 3 8] g^t^T^^fil^ : 7XIC-^L^r$a^+7-&^S^ 
f-^UX hT L£3lgr|zLT*&3I£fT5 (114(7) 

S7) 0 ^o>«*tei4-jBiaiiiaa-r«Hi 7ic^-r 0 *a 

^t7-t±^A<fTt7ti^<!:. f-^l'JXh (TL) rtCD 
7^-:?;UD*S» (TTotalTf^-r) (I^SS) , 

i =2<D^££m> (IS9) , i tfSlk (TTotal) & 
T^ttJWL (HS1 O) . tt»«Jgit«i:«ia*J8T 
L, »»J51T0>»*I*-t— ^iU'JX h (TL) ICTLft 

1) o Xl^V. T-ZtJl, (T) 0+-K?Jtlf-^ 



£LT£ii;bL (f^S 1 2) . £fr£di*iL ((hIS 1 

3) . mcD&wz&jiL, TtocDmmz^T.mmi-yi; 

x^hjffll\ Htt^7X«at^i9 h<D{E3l§fciS 

4) 0 ;*ic±iss 1 4-effl*$*Ltc^ffl^^xwa(co 

^TTLSSIKtLTffl^-frftia^SlfrL (BS1 

5) . i = i + 1 £HfrL (f^S 16). S 1 Old 
So fcfc. IB^trfrfflS (TL) C7)PSi(i±IBS 7 

*bi 7ic^-To 

[00391 11 5, 116 lil^fiS^ ^Xg&^jX^&S 
O^D— (^(7)1) , (^-(7>2) V$>Z>o CCD^SfCcfc 

y. da*B»icr*jii«ttaia>aE*ftrtt-«. 

[0040] a*0lC, &<D"r— -J)[s*)7. hT L£ffrt£ 

L. f^£5X^--^;U(7);&^>£ j £ i frfcj#HbL 

(1 1 5<7>S 1 ) , S0^7 7Xt-^UCT j £8981:: 

^■r^ (i^s 2) 0 fr^co^o>^ i izmfe<7=?*m 

j£2*lXl^ftWn$L$:WLJ£L. Tag (*<?) IzRItt 
^7X©>V7K«^jSSn (1150S3) o i # 
*0)*»fT^fl»J L (B15©S4) . gUfT-C&lf+t 

(11 5 CDS 6 ) , S 4lCM^ 0 15 
fit^Xtf$g:*:?vx^ hE£f£j£L (11 5 0)S 
7), ^O^^x^ Mc*fLT(E3lifc£, 37^-;uK 

* hElCfSSTT^ (I^S8) o 

[004 1] E0imSiLT^^^S|ij$L 
(116(DS9) . *££*LTl^l>ig^, itriO 
iE/m^JOfit^ l^fll^ ^X^JCDfit^ ^TfC LT ECDfHjf! 

^^xfzii^jDL (i^s 10), « iz i £Ans:-r£> (l^s 
1 i) o Sl^r. i tT@coi53lS[«^j. 37^r— ;uk«cd 
omyj^^m^-r^> (n 6 cos i 2) 0 

tt^btf. SIOlcMy. £*>*fr&mi*l3:l'ttilf 

Tiffin* Z?Z>jl<7 hE|CT j datADL (116 
(7)S13). S4lZl§ 0 ±fBS9-CE<Z)M€*><^£ 
aLTl^<t^J^L/cii^(i. CT j ^^y^^TfCL 
T. f-^U'JX hT LlCiiimU (11 6(7)S 1 4) , 
ScL^Tf^flt^5X^~^;K7>^^>^ j IZ 1 AQ^L (l^ 
S 1 5) , M{77Xf-^CT j ^SrSlC^L 

(f^S16). ^^lCE^<-;t,K*^g^L (I^S 1 
7) , ±ES 6(D&m$'iy5o 

[ 0 0 4 2 ] 1 1 7 \m\mZ7—?)\, 'J X hT L 

a^t5-t±5a3S(D^D— r-fcy, ±ien 4S7i:^t> 

^X h^g^^-T^tCD-C?. 115. i16^ML 
fcf-^UXh^itl) 0 SEfc. ca>*MT?l4. « 



(flag) Sttfflf*. Hfc 

y^w. m%)\~cnz*&m-fz> (bi 7(7)s D o f- 

^'jx hrtcDSfclicD^x^-^u^imu ^<D+ 
^xtit$g<DO<I^ 7X$a^hti 
(HS2) . ja^^bim^. **<Dtt***:bt*-4»<z>* 
*ttH«^^^**th*r* (Bi 7 <d s 3 ) . ±*a^ 

*Wl:»Lt«lSff3fcfe *r. acD&a (To 
t a I ) £&#L (B 1 7 CDS 4) . *^>9 k £ 1 |Z 
ttffltbL (H8 5) . k*<To t a ittTa^flML (O 
S6) . BTtfttitf i »B©«***3tS»Ht4 
(BS7) o 

[0 0 4 3] mi^X?^<f (flag) tfOjMUJSIL 
(BS8) . 0-CfetLf* j tKDfi^t^:. ^r— ? 

9) o -<DB#, T LCD&IUa^CD^XT 1 — ^J^gft 
»LfcHtt*^X#fc*ISH£«LTl*«£SM*. *CD 
ttHO)«JH*ifi©«» GMtttTBlcifilMil) SSA/-(?f 

^«(Z)Htt^^X*±rfllfflLfcA^5A^$«SL (B 
1 7(DS 1 0) . ^Bfil^^XSttfflLri^tttf^^y 
(flag) 1:1 £ Witt 5 (HS1 i ) o 
[0044] f(DS. kfci /jdkl (B1 7<DS 1 
2) . S 6<DJ&3!ICK4 P S10O*i-C4Hl^7X 
£«fl!LTl*fcl*i#l*. (f lag) li^CD£ 

fiT'S 1 2<7>fflS^fT5o S8t*77^ (flag) 

TLflCDffeCD (jfeBBWa)) ^7Xf- ?JM>]E*ttH 

7^ t sia^^rfx hai t <Bi7<D 

S13) o ZCDtif. 7)V*)X KT L(D5fcslJU*KD^ 

^Xir— ^P>KSLfc^7X3!)<ftl)BiSSL 
■Ct^ftfc*!*. *<Dffiffla>«J?ttti6(Dffi (ii*l*TBlc 

izm&o ±IES 6fCfcl*T. k;&<To t a I cfeU4»*# 

S 1 4£Hfr-r£ 0 

[0 0 4 5] H1 1 Ste^jSSftfr-xX hSB(D*<*«T? 
fe l J. ±IEH1 4©fX hflll^rtBtDfillcJ: y±rt 

[0046] GUI 8(DA. hfc^rX h^BSt-, fXFS 
B$4«t«»ft^V^ K«A<. classA:methodA(objec 
t obj. string strD -efe£#]-efc£o CCDWHi, A* 
94)7* h*B iff* U. (55ia*. B«. Hit 
9 7*att*3bi*tftti*£*L-ci*6. rob 

jlj . robj.attllrMj . I*str1j Icollj fcl*? 

mfco ^xcDS-fit^-o-roia y a uriffl^+5i±T. 
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4*\ S*ft£LTl*4o B1 8 CD B . ttSft-r— 
ftft (B9J) -e*4 rcolICi] j tLN^^f^CDA^/^ 
>-*<D^X hJlB£^L. Sa<DE5lJ*<«*oTL^4 
t(D-CS*A<2Ja±<Dig^lz|iB. lC^LfcS*#ggL 

t^x h*a 

[0047] 119, B2 oi£to&vtm<Dmm<??*£. 

(B1©6) CDfll^Q — (*<D1) , ( J E-CD2) 
T'fe£ 0 ^©ffii7P-li^^fc?P^7A (>V 
v K) rt"C#ra - MSr-r**"^vx^ H^tilcBil-t 
4t?5x9KDH«»7Xt, RH^Xftttff (B 
10)1) tUMLt7>f-<'^^il(DOO-CAS 

i***— x (i*SM*a£a-r^-9*«») ti 

[0048] lt!)lCOO-CASE7-^b, f X h 

b («aao)«^-*«-rB) £«ts£L-c. yv^Kconff 
iziiaiLTi^^^i?x^ h*aujLr»»-r* (bi 

90S 1 ) o V7 KMf^y-^^iOSN 

SBtflL (OS 2) . i = 1 a>K3e*«^ (OS 3) , 
i *<NiaTfr¥l]Sl|L (OS 4) , NVLTCDmS i #B<D 
y-y>XiSSmHL (OS 5) . v-^-^iS^ 
lc«tt«*^^x^ K0>*L**»L (MS6) . j 

( j ita^K^tit^nrnv i = 1 iztnmtztiTi^z 

*><Dt-t*>) ^LISIT^SOL (OS 7) , LJUT<D*§ 

^iii>-^>xBs*i^ j mE\zmtiz>*z?isjL5 ho 

£S*#-r<5 (OS 8) o holi. >V7 

KM©S/(f*f-y (>V?K0>«ft. 3ia<7>^. jRfilCD 
am) l=***l**WJJIL (BI 90S 9) . dStltt 
t^»d(**a)*-^^x^ ho*«i'JX HcJn*.T (O 
S 1 O) 36^S 1 1 |z»frU ^^H^ii^liS 1 1 \Z 
»frLT. ii+1Lt (BS11) , S7ic^fr-r 

£><> s 7f^fci>x j *<LjaT-c<cu>a^f* ij+ar 

(BI 9 CDS 1 2) , ±IBS4|r»fT-r*o 

[0 0 4 9] S4|Cfel>T. i *<N ^r>XB<D 

JML (B2 0CDS13), S^DO"T" — ~2)\*G T $-f^ 
i*L(OS14). i 5 1 icfgSL (OS 1 5) . 
KGlMa^WHL (OS1 6) . WTtfth««a'JXh 
^CD i fgOt^vx^ Ko*BHt4 (BS 1 8) . 
*lcH«^^X«l#ffl (B 1 CD 1 ) ^bt^vi^ho 
CDM*^+-fcLTO{fi^7X^ffil#L (B2 0CDS1 
9) , Btt*7X|««t^i* hE$Mt5 (OS 
2 0) 0 «:H«7XflHt75i* hE(7)(R?!a€ 
* oCD^^XiglriS^L (B20COS2 1) . *7i>JL 
^hEOB**7Xtt*«i (o. ^X£) ^tr5 
(OS 2 2) o C^Hffl^^^ftJSfflai*. JLKB4. 
B5lc^Lfct(DtOI$Tfe^o 



(7) 



(8) 
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[OO50] St^. oO)I/)<t^yi^ h*^J^i]L 
(i20G)S23) , t^vi^h-Cfc^t^vi^ 

(HS2 4) . *7Zsjl? h-e&l^^XliffllHS 2 4 

^7Xf- ^UCTfCilAOL (I^S25) , + 

i it (HS26) , s i 7\zWi7Lmswt&mm<?^ 

[0 05 1] :(Di19, ^2 OCDfamiZk lj . f7h 
^0>> KOA:*}/^;* — ^^i5fflC0^-^vx^ KJU 
ft£-r£ 0 Cttt>a>^MO) + fcfi, te*3?vx£Mc/& 

&c£*<-c*££o rtSBtf^ofx h®ssA^7^- 

f X hi£fhb<fr*£ 0 Sfc. l*«M*»Ba>f X h^Bf*. 

[0 0 5 2] ±ELfc«-«i3®-c(i. /V^KtfXI^JJ 
#L<hLTfi£LT. ^-cd> y-v Kl=:oi*T<DA;fc/^> 

[0 0 5 3] i2 1 te*^X»£|C«fc*$l|«!» (110> 

7) (D^mya— T*fe^o ca>fts^a— tt. tt^Stt 
tzV^Tst, *<DX— ' i7^X0)public> V-/ K 

-CASE7-^b©yiHL, «-/?CDpublicy K 
l=#LT. @H*7X(J)t*, f X hJS§CD±EE£fr5 

[0054] -r^^. stoi^fx h*g£±j£r<5$ 

7XC^A^L (S2 1CDS1) , 00-CASE7- 
)l> (11(08) ^^XClc#^ti^public> y* 

KCD<1»N£I*#L (HS2) , ^V^K«'JXh (M 

4) . itfNiaTfrWHL (SS5) . i*<N£ttX.fc 
*§^I*S 1 1 IZ&frLT. ^7XC0)X-/^7X|: 
S*LT*«ia (12 1 fr^-f r*^x«g|CcfcS«|»« 

a>*asj ) ^f=r-5o S5izfci^r. i ^NjaT-efe^if 

00-CASE7-J^b, *^XCf^#£*l£ 
i ^gOpublic;* y <y KM£S*frf£ (RS6) o 
■C. ^V'vKMCSLT, A*J/^* — £(7>[5j{iI^X 



L (12 1 CDS 7 ) . /V^FMI=»LT. ft&VtBO) 

M2^di^L (i^S8) . >V-;K«M$>V^K«'J 
X HMLfciiJoL (fs]S 9) . i5+1lt (f^S 1 
0) . ±IBS5lz^fT-T^ 0 

[0055] COcfc^fC. ^^x»Sfc*y»3estifc 
[0 0 5 6] 

m L-tz"7>^>r y^x^guaoo-c as E*y— ;u-ef£ 
aiti^tf, ^(D^ic-t-^ti^ti^^m^r^x kis 

x&j#s$(Dtf -5 c <h I*. fx hiia ^it^ 
fiS-r^ctcfcyss-c&y, ^cmwi^7xj 
ttttLtfeitii i^^fxh^g^ysi^o 

[0057] 4gjfWfx hJHSa>ft*<»i*J& 
^i*. f x h*aa>+36^&*fTBrne*:»f£itttUjLrit 

*Ar»itK. 7^y^-i >3>(c^iiLrtN^^Ar* 

[H] *«wa>HCaifllfi6*^'rH-e*«o 
[12] na^^xfiii«0-eft}*-r«7— 
^t*i-e&£ 0 

[S3] A*/^>-^i5jfli^^x^i$gi5a)^is^p- 

[14] ^1^7XM^l£D7P-J^tiT*fe^c 

[15] x— 5 3*wsL»mm a) 

[16] *^vx* nc»r*H«^^xft»«iaa)^ 

[B7] «d (EH) K»r*H«*^Xtt»*M0>7 

[18] l^fil^^Xf— ^KD^jt^^-TlT-fc^o 
[19] Htt*^X£tfffl(DJ6JH«1 

[11 0] Hffl^^xafefi6»flr>jg^«2a>«l31^P — $ 

[Hi] Hfil^^xa>ui*«iaa)7P—*^-rH-cfe 

[11 2] (^fil^^XOai^fil^CD^^^-riTrfe^o 

[n 3] mm<7^*<D<7 : 7*mtf5\m<? = ?*T — z?j\, 

[11 4] fX hai4*»(Dffll7P-S^tH-Cfc 
[115] ii^7Xg^MH07P- (-^0)1) 



(9) 
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[116] Btt^7Xa^ffil07D- (^<Z>2) 1 

J^tit'fc-So 2 

&o 5 

[01 9] toavtno>aVL*^x±riL»a>nM7a— 6 

(*-<D1 ) S^tST'fclio 7 

[02 1] <7^xmSl^J:*©J^lgP(7)ffll^^P-$-^f 9 
0T*fo&o 



UML-b7>f^ ^X^S&CDOO-C AS E 



[01 ] 



s 



OO-CASE 7-* 



Aft')'-* i 
*5a £j£9 




[04] 



E.gg A<Pgg [S I 



I 



S3 



S4 



S5 



S2 
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[@2] 



10-1) 



«: H«C?9X1 -2 



10-2) 



*5*«2 



«: B*^7^2 



3 



1 10-m 








Jl : null 


5E : **0 







5» 



: 0 



Objoot 




A: null 








IE : nor 


i-nul! 



10-N 
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[03] 



00-CASE -V - * K»T * 












S1 



I £ N 



S3 




S2 



S5 



e.(53igtg > AgMgfia^ |S 7 



















n 




^ S9, 




✓SI 2 



I ; > j*j ] 

I VS13 
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[@5] 



ocv-CAse - a *» § a - 




S20 



1 



S22 



^-/t-^v^3tt»«s($) S23 



[17] 



»T3 



SI 



S2 



E1.g£ > T 



S3 



S4 



001-222429 



[036] 



SI 




S5 



El. 7 -f-;wK« :» 

A<DJ#@<7>JH±:£ 



S6 



S7 



Rtt^9^tyyi^ h El 



J :« j+l 
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B« : fi« 1 

K 1 *^:^^!!:-"**^*** • w*. ***** 



fi« : 9« 2 



[015] 



i :« hi 



S6 



<2> 



TL - □ 



JJ1 



I 



Tag X V «y 




S3 



* 

I 



S7 



S8 



cb 



2001-2224 2 9 



[HI 1 3 







ro 


CO 


CO 


CO 






n 




















§ 

*> 




















3 








H A 


S 1 £| 






















ui in 








u3 




B 





CO 

CO 



oo 

CO 



Co 




rvl 
CO 



;-0 




CO 

L 
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1 2] 




ftffi 2001-222429 



[113] 



ebUot 



ud.f 



int attrl 



0..N 



Irtt 



A. 



: ofaj 

7*— /U K« tnull 
fi« : ud«f 

«tt99*: C (11 mil Q.GE. non-null)] 

«5itt* :null 

A» K* :«ttr1 

: int 

Hi^5X : CCA). CO). CjD] 



«IW : strl 

/t,K* :null 
fi« : String, 

mm*?* : «H.null). GE.*$0>. GE. 
«1SLfc>] 



«|ft« - null 

:eoll 

&«:0..N 

H«*9* : CCH. nul I). QL*$0). 

GE.«lfiLt>J 



: milt 
— * K* :ooll[i] 
94 : int 

Htt*?X : ttft). CO). I IE)] 



B. 
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[114] 








CO 


CO 


t 


CO 


i 

IK 






«* 






«V 




















— 1 


a 
* 












« 




1 












co 



CO 






CO 






•a 


1 V 




•R 




— * 


a 












it 






« 


IS* 







CO 
CO 

J. 
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lm^ 6] 



37 o (-t® 2) 



S14> 



CTj tTagfx7*(Z 



1 S15> 



1 S16> 




1 S17, 



S10: 



*fl<*>it t mitt * ^ x *u<d-6i * 



Tag :=. E. 7 y — JU 



I 




E€CTjiciairar* 
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17] 



flag = 0 S1 

J- 



S2 



I 



L S3 



hisses 




S13? 



Jl2_ 



S10 
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18] 



cJ*»oA::notho<iA<objoct obj. String otrl) 


















obj 


obj. ottrt 


otrl 


call 


Jlttft 


a 


objoot 


irrt 


String 








non-nul 1 


II 


4*o 


null 


0 




non-nul I 


A 


4*o 


4*o 


o 




non-null 


II 


4*o 


ft** 


0 




non-null 


ft 


ft*4 


4*2 


0 ! 




rwn-nul 1 


0 


4*o 


4*2 


a 




non-mil 1 


0 


ft*4 


4*2 


0 






jE 


AAA 


4*2 


0 




non-nut 1 


X 


4*o 


4*2 


0 




non-null 


ft 


null 


4*2 






noo-nul 1 


0 


null 


4*2 








IE 


null 


4*2 






null 


0 


4*0 


4*2 






null 


0 


ft*4 


4*2 






null 


ft 


4*0 


4*2 






null 


ft 


ft*4 


4*2 






null 


IE 


4*o 


4*2 






null 




*fc*4 


4*2 






null 


0 


null 


4*2 


2 




null 


ft 


null 


4*2 


2 




null 


jE 


null 


4*2 


2 



A. 



coll[i} 







ooll(iI 




fi 


int 






ft 


0 




0 


0 




IE 


0 



B. 
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[119] 

1 ) 



GO 




(25) 
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[IH2 0] 



%km?n- 2) 



2. 



X 



, r — 



S16 
S 18 




S13 
S14 



zljC 



S17 



S19 



S20 



I ^ 




.i 

| ■ i ♦ i K S 26 

I 



S25 
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12 1 ] 



S1 



-S2 



I » so | — S4> 




S6 



'S7 



S8 



« 



S9 



T 



S11 



